Effect of Polarization Hysteresis on Polarization Curve for Aluminum and its Alloy by 河原  義拓 et al.
アルミニウムの分極曲線に及ぼす分極履歴の影響
その他（別言語等）
のタイトル
Effect of Polarization Hysteresis on
Polarization Curve for Aluminum and its Alloy
著者 河原  義拓, 佐々木  大地, 新井田  要一, 世利  
修美
雑誌名 軽金属学会大会講演概要
巻 129
号 137
ページ 273-274
発行年 2015-10-21
URL http://hdl.handle.net/10258/3842
アルミニウムの分極曲線に及ぼす分極履歴の影響
その他（別言語等）
のタイトル
Effect of Polarization Hysteresis on
Polarization Curve for Aluminum and its Alloy
著者 河原  義拓, 佐々木  大地, 新井田  要一, 世利  
修美
雑誌名 軽金属学会大会講演概要
巻 129
号 137
ページ 273-274
発行年 2015-10-21
URL http://hdl.handle.net/10258/3842
137 
Effect of Polarization Hysteresis on Polarization Curve for Aluminum and its Alloy 
Yoshihiro KAWAHARA, Undergraduate student, Muroran Institute of Technology 
Daichi SASAKI, Muroran Institute ofTechnology 
Yoich NIIDA, Muroran Institute of Technology 
Osami SERI, Muroran Institute ofTechnology 
I . •• 
71v ~ .:=.? Alt~~O)*.~~lt'ti::iEl¥.Jtl.f~.i'~/ill., 
it~'.::.II(l,t;:~JU;tt40)-0.!::: l.,",(~ t,(l, "'(P~. UP l.,!t 
ljf~'.::..t:aft4tlJ.{ ;t/f)~rR£T ~.!::: .:to).!tt.,t9~1$fl::.b~ ~ 'It~ 
la a(l" ~ ':bVP~Jli)~.*t-.til.:. T,:,.!::: t J: < ~ t,(l,"'(~ ,~. 
*~r<l0)_,tl!Ii'J.i:fI::7Iv ~.:=.? A*~~ilI(!;J.~~ ~1';.. 
~, .ti:fl::7lv ~.:=.? A*O~O).~fl::~.IJJt-~~.:..!::: It 
71v~ ':='?AO)Jli)tm.*t-gT~l:~ •• tll*t-tlJJI0)-0 
.!:::t~-:>"'(~,~. 7IV~':='?A(J)7 J-I-':$Hl!dII.,t, AT/v 
A~~/(J)J:?~"~~IJJ,T~:b~~~~~mM 
(~1IIi) .(J)~lJJlt#, JU:l1¥.J*t4!tl*IJJt-ff-T':'.!::: ,.::.. 
~ l." ~tlidll.(J)iIIJ:iE.!::: .:t(J)M*t-J;V;.."'( ~ t::. l.,t,). l." tJ './ 
- r~tIi(J)wt''::'J: t), 7/- r(J)~tIiU''::'~fl::t,)SJl.t,tL1';... 
~fiq)UI': J: -:>"'( 71t1idll'Ms~fl:: l., tt.~, ~tIi_t-H 
I.::. l.,tt.M*-¥~(J)-(!Mt,)ltftt~:b(l,~fa:,,*~iW£ t.:.~. 
~.~lt7 Iv ~ .:=. ? A.!:::.:t (J).g.~(J)~tlidll.''::'&Ii'T tJ './ 
- r1'il(J)*/J,t,)s~_m:dII.(J) l:! .:.I.::.l:! (J) J: ? I':~ ~ &Ii'T 
t.I'i'JI"-":'1';... 
2. ~ 
2.1 ~ 
#t14t(J)fl::~~.f1fflt- Table 1 I.:ff-T. 
~Fe .g.~fit}f (J;tt4:j:-ij-FI-F4) o)~It, iti~7Iv~':=' 
? A (99.97 %A\) 1.:~t-t.NJn l." m~, Qf;i, J$).fl::~@ 
(540 "C~ 1601l\11Y.1W:~, ~1Pi'f1') t-&"'(, ~1Y.Ii3J:U:i'f1'1Y.I1.E 
~t-ff~'. ~a Imrn 0)*1i.!::: l.,t:: to)t-fl1!1Jl U:. ~N:j:%FO 
li~7IV~':='?A (99.999%AJ) t-1Jl~,t;:. ~if4tI;t, 41 
IS mm, *a 160mm'.::.*JIJt)lIitt)~.,·:atl.,t;:. 
fit.,,- (FI-F4) ':ltli1J~Hffi l.,t::. 1"tJ::b tJkt.J 343 K (J) 
to mass"1o NaOH *m~,.: 60 5 ",'lillW l.,*~i&, ~ill(J) 30 
masS%l-INOl*~'': 60 S flIlll~l.,t::l;i, *~, m.~lH~.'.: 
fft Lt::. 
2.2 ~ 
~It'{ ;t /~~.!::: H(J)J.i:fI::7 Iv ~ .:=.? A (m) tvt< 
fIl$IJJ (fIl)'tM (-1*)) t-1Jl ~ '. 0.1 mol dmol AlCh *m~.!::: L 1';... 
~.,rt,,-..:."'( I dm3 .!::: Ltt.. iJIIJ~''::'i3lt~f~'dIlO)~IUj:, 
*~MIi3c, ~"l1:, ~tJllt~tJl (f-J 298 K) .!::: l.,tt.. ~'UfJ(J) 
0.1 mol dmo3AJCIJ*~(J) pH ~3lIJ{flt 3.1-3.2, .~~.J.tlt 
3.1-3.2 S mol, *S\'(IJII1&r~O)~.rftt. (DO) It 4--{j ppm ~.b 
-:> tt . 
2.3 aJ~ 
:$!U.(J)i\lIJ~ltii*"(J)lIJ (ft~t-t1:m Lt;:. lft{~ I~ 
fnJ.:i:fttJ!J ?A*W~O) AIY'AgCI 0 (*X~ltW.r4l'f1'::'':' 
.!::: :bt,t~HIP), Vvs.SSE a-~l.,",( V b~:bT) t-1Jlv'tt.. ~ 
tlidll.(J)lJIIJ~''::'lt.~fl::~J:iE~ A 7" A (~1:4.I-I*~~±' 
HZ-SOOO) t-{I1!1Jl Ltt. ltnt.i3IUlt 0.1 mV gol .!::: L tt. ~tIi 
(J)-¥miltlJlli3.ntt,),t, iti"tJ './- 1-'~.fIi l." fitt4 F3, F4 1.:i3 
It '",(It·1.2 V ~.oc~ a -tt, FO, Ft. 1"2 1.::.i31t '",(It-ttL-ciL-1.8V, 
·1.6 V, ·1.4 V -e.oc~a-tt, 7 J -1-'J5rt;]I'::'..o.2 V it ~~~ Lt:: 
~, I3bntl.:~-t. v':bvp~ij-.{~!J ;;t~if{lv~/;I t-IJ-
~H~Jfll.,t::. 
3. ~toJ:tJIM. 
AJ·Fe ~~f;tJ1 (~:j:-ij- FI-F4) .!::: ifliM "TIV ~ .:=. ? A (f;t 
.tij-:j:-ij-FO) (J)~tidll.t-i\lIJ}El.,t::. Fig.t I: FO, FI. F2 t-, Fig.2 
,.::. F3, F4 (J)*Ii*t-ff;T. tti3, iI\IJ:iE~~t,(l,t::.jjff~J.lli~ 
i'ltfl:: (AA-~/~) Lt::1lt-m~'t;:. FI. 1"2, FJ, ~lt..o.7V 
ftilI-eJiildll,~ (:fL"*1WZ) n~.~atL, FO, F4 t,)'Glt.~atL 
IJ:t.I·-:>t::. 
Fig.I, 2 -ejf- Lt;:7Hidll.H~~ L, 1tmWM(l)t-*~)t::. 
Fig3, 4 1:-ttL-ctL(J)5ttlimm:dII.t-ff-T. llid, 5ttimm:. 
.lifflt}jf.!::: t,~1jti'ltfl:: (AA-~/~) l.,t::1lt-1Jl~\tt.. -t-7t 
tJ './ - t-' 1ttti U:: .!::: ~ (J)~~ (I = la + le '" le) ~It.~ a tL 
:5i1tlet::lt.!::: It t) 5tftlndll.l:,.::., 
-273-
d log h(i) = -1 (1) 
d log III 
t-W4.li!T o.~;1~OO1-'5 . :. (7).~I;t~RJi2!~'!: L -e]fL t> t&~ '. 
~(7),!: ~(7)~~~ml:1: , 
h(l)( -I) = ~ = 0.026 
pnF fJn 
0.026 
pn = h(/)(-/) (2) 
ox+ + nen - ..... red 
(7)~#. nl:1:fiffilk:a-~T. 
it.(1)(7)~(4:a-• .li!T'5iUUIl7tI:1:Fig.3. 4 (7)j; ',J~ rm~ 
1.:.(#£ L. ~(7)._ImI:1:jOJ:~-0.4--0.0ImAcm-l '!:fil!1j.I&~ 
.:. ,!: ;1S"t'~ '5. ~(7)rNl(7)1 ,!: h(/)'!: it(2) a-mp, pnt"it. Lt:.. 
pn(7).ijZ~fl'!:fiU4I.:~~.n'5~(7)~~ ,!: 0.~.45 ,!:(7)H 
t-7f-Lt.: b(7)a- Fig.5 I':;j\.:/-. pnli~(f)*~.1.:1*~ '. iI:JJUT 
'5 .a*t-~t::. 
G 
~ a 
1lj 
'" - 10 ' FO! ~ ~ - 1.2 
~ - I~ lcoOI_'tIJ. ' ''tcl,w.! ~ 
.!: ..... h~ 
- 18 0,-"''' ,-
!l<MI,*:OI .. v. 
, 
- I a 
10" 10" 10" 10" 10-' 10· 10' 
Fig. I Polarization curves of alumirum alloys (F I and F2) and pure 
alumimun (FO) in 0.1 mol dm') I ~ solution (Open-to-air). 
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Fig.2 Polarization curves of alumilUlm alloys (FJ and F4) in 
O. I mol dm') AlCl) solution (Open-to-air). 
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Fig.3 Polarimion rcsi<itnnce-CUlTellt density plots which are 
obtained by differentiated by using date of Fig. 1. 
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Fig.4 PoJarimion rcsistnnce-cumnt density plots which are 
obtained by diffi:rentiated by using date ofFig.2. 
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Fig.5 Relationship between the pn and Iron content in AI-Fe alloys. 
Table I Chemical composition of specimens 
Specimen Ch ...... 1 """" ... 11100 h .. ,.J 
No F. Si Cu AI 
FO lr. lr. lr. 99.999 ".AI 
FI 0.31 0.10 0.02 boI . 
F2 0.60 0.09 0.02 bol. 
F3 0.97 0.10 0.02 bal. 
H I.~J 0.11 0.01 bod 
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